KPA XML tEM 


21101 II 1 / 1 


(19) 


KOREAN INTELLECTUAL PROPERTY OFFICE 


KOREAN PATENT ABSTRACTS 


Sf : lica,ion 20010062849 

(43)Date of publication of application: 
07.07.2001 


(21 )Application number: 
(22)Date of filing: 
(30)Priority: 


20000086794 
30.12.2000 
30.12.1999 US 


1999 173818 


(51)lnt. CI 


C23C 16/18 


(71 )Applicant: 
(72)lnventor: 


APPLIED MATERIALS INC. 

ABOOAMERI FARID 
AMANO JUN 
LIM VICENTE 
MARSTON DOUG 
MIRKARIMI LAURA 
SINGH KAUSHAL K. 
SIVARAMAKRISHNAN 
VISWESWAREN 
WADE CHRISTOPHER 
ZHAO JUN 


(54) ORGANIC METAL CHEMICAL VAPOR DEPOSITION OF LEAD TITANATE ZIRCONATE FILM 


(57) Abstract: 

PURPOSE: A method and device for organic 
chemical vapor deposition of a lead titanate 
zirconate (PZT) film onto a substrate is provided. 



CONSTITUTION: The method for forming PZT film on 
a substrate includes the steps: (i) vaporizing lead bis 
(tetramethylheptane dionate), zirconium bis 
(tetramethylheptane dionate) bis (isopropoxyl) and 
titanium bis (tetramethylheptane dionate) bis 
(isopropoxyl); (ii) introducing the vaporized lead bis 
(tetramethylheptane dionate), zirconium bis 
(tetramethylheptane dionate) bis (isopropoxyl) and titanium bis (tetramethylheptane dionate) bis 
(isopropoxyl) into a chamber. The device includes the CVD chamber (12) which has a gas distributor (22) 
and a substrate support (24), vaporizers which are fluid connected to the gas distributor . of the CVD 
chamber and include respective control temperature controllers, a gaseous oxygen source which is fluid 
connected to the gas distributor of the CVD chamber and precursor sources which are fluid connected to 
the vaporizers and include Pb(thd)2 and Zr(OiPr)2(thd)2 and Ti(OiPr)2(thd)2. 
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E 3S PZT mm&lM Zr/TI btsOfl CBS 715 SE2J Stm WAISh^ 3 SHE. 

E 4£ AS7H2I 7IS7IM CVD AI±B (400)1 <MAl*fe TH^fE. 

♦ ES2I ?fi^MM OtSJ ^S2J * 

10 : Stf7ISS^ A|±g 12 : CVD gfcfl 

14 : ?\± EG AJ±B 16 : W?\ M±U 

18 : Al±g H017I 22 : 7h± M«H AJ±B 

24 : 715 XI 73 ^XH 26 : *1H 

s a at tt* a es 

eaw ^»ir jy^ # saw &aJt& 

5 SW9l£S*rO|| 210ia. B gTSS X]2BA+S a&£fe- HKIead 
zirconate ti Urate f I la)SJ S7I§«* SW7|g§*HW 5»tt 200. 

2S)a^(IC)2J §7^Afl i£= 256 MB a 1 68 ORAfel *1§> |SS»§|M A> 

si ^ fc^nlae© ?t= «ig2i Q^tia. S7is«* twmn as usai was * 

fctfhS 3HIIIAia(capacitor)= IC flSfOflAI fleifflSS SSSfe 55 SIOb-SiA-SiOb fiQ § ?HIBAI@ 
± SE (capacitance density)^ 3^£D. 

iCHS 3S2J 2 SJS (ILSI) DRAMsOfi A>S6K7I «tt JttSSAI 5^101 g7tff= «HJ21 S7I3^ S«l 

s 2o gi ngmgM x|2sa^ a&atf(PZT)oia. pzt# s*tai?pi 9\u mm m§ a «*Kf§ 
analgias, stops set laser ablation). g-is ssAaa, a 5?7is* xassi swi^s 
*r(cvo)# atrt^o. 

AJMStfS EI&i^(PbZr,Ti,.,0,) ^ S 0121 2*SS «««« »EH fflOAia a S^SS 8» 
g S-oga(ferroelectric) «t«rSSAI AhSU 4= 2iQ. PZT a^S S7I2** S^fl i^(source), OH 
g MCH « gj EI& i^S^EI 5UIEJ2. S7I2<* 4W7l6S*r(M0CVD) 

f PZT HrSfSI SUM ITS SrtHi tfEfllSJ «t«W SSAI7I7I ««■ UMmt «hU2| 71100. gg3 
©£. mqCVDS H^arg S«tA]7l7l 9\«H3\ *HJ- 01221 aj« ES H# S7I3**} S^SIS 7ISMJ?I= B 
*2h € E= fia-20HH 2|S8 g?IM S«B8h= 9?M SStSfD. 

a^?a= pzt atsfsj aqig eg a g§§ a?i *t*i a«nsa. f*314^£2 ?uma 
61 *fe aerae! 22101 ssaa. s^is^ a^?a= *s wasEoii/y soisw ?i 

011 Iota s*r5iies*st* §es gesi ^osja. aobb, s^as chichi usa ^^i 
oi 2j*i soisctu 5c esaoiAjs s*sa. oweto S< o^is^ s^sih S9i7i aaaoiTiu E 

6 ui^goioiot «?a. 

pzt 5UI3K7I u?m S7ig^ smai, g7ig^ ti s^a a ^7ig^ pt> 

^*B£ 0H° S^SOITiU E= 7ia©CT0i 01 SOS BSOI 2iD. 

SfflOHSr, PZT «fef8 ±±2H SI Afga^ 201 HSEf(2.2 ^6^ME}fflj|!-3.5 : 

lEMDS) 3qgaft[0!»K Zr(thd)/5r mtt)0\U. «»S Zr(thd), = 300-c 0|Sh°J SE 

MAI MSB 2101 LH^S a <^St+ a2TS«l UEK^Q. HaU. PZT Zr(thd) 4 - 

pb a Ti i^sj 7iasEao ss ?i&ses we ich, -zKthd^ s ^ 2so-c lkai 

320X21 SEMA1 71^3= 6^3 -Pb^hd), ^ &S Pb S^HIir e» 17(Tc LH73 190*c21 7ISPI 

SEMAI 7I&QH, Ti(0IPr)4(thdV2J ITS Ti S^HS ^ 130"C LHAT 250X21 7i»7l SE(W 7IS^ 
Q. Zr AWI2J 7|»§0|A|2| 201 37I0BS0I. 71 Pb, Ti J! Zr S5»|j7[ 

e?§7| (react or) S ^S(H1 S^SIS 011HI5« gtf E= m ?m SEg «0iSh^ 201 

oila. 08§ sotrwa SE7^ pb e= ti s^moj siww aoiaa, -zr(thd) 4 - 21 7igs suis 
^11 y§7is allm7i aw swaTia B!2a= stwi sua. Eth 2so-c 01^21 ns«s oaash 

= 31S Hiaa (bubbler) ES HM SSCHl ^ejg WttAISD. Zr(thd), 

s pzt gg°i g&rs a^asAj A>sa7ioi as »=a. 

7I&SE WDIM 2|«1 Ui5S S«S 0I2IM, §2H PZT a^SSr ^QSj atTE^g ^Al?l= S*T£! 

pzt ssoii atrasa a5*ro s*km, asei i^e^ yois eaAjaa. Etr, saei pzt a^a= 
sssj «tjoi EM^as s*r^E2> as»OT s«a. 

a got oimzjmt? a&s 

B SSei ^SJS AS 7W SS fli(Pb, Zr. TI)M ajtlth attftfil 3HaAJ?IH, Pb. Zr a 

Ti a^Hion isjtm sA>*^7^a sssi 7is^Eg ajs*^ 7ib xiseas a&au(pzj) if£j 
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s*r«*£. gam a sussa- ire #s*t «aa?B e«aj7i = pzt 11 ssm ^t,^ »a 
a §*b asse aoiQ. 

a ggs 715 3q=5i+g Batftf 1B2J S7I2** Sm7ISg*rO« s*&tJ 2 3*11 
l*P. 

a ©SSI SIS? fcf y|^:(lead bis) (QlSaOflS BBtiPELIIOlE; tetramethyl heptanedionate), XI 
Ia& d|>:(zirconiun bis) (EIIMEHWi BaUPEUOlM) HIA (OI±E£**AI; J|W™PW) SLgg 

Dill «EW1PELII01 E ) bl± (EOBaiHB BaUIPEUlOlM) H|± (OliES^AI) 3! P& Ul 

ss asa ?hj oisa ?ib7ib ?>= sm7i3§*r Ba ihmai 71s «m pzt bbb es&tfi b* 
bbb as#p. 

a »«o, qb SHH Aj^y a jqxuog cvo busk cw gmsj 7k±: shh aj± 

§01 lais^lsaisa *iu 8I«§ 7i»7iah cvd swa 7^ em ai^boi bb±b4°b a§ 

Hjf ^r*itJ 01^1 ±i= Pb(thd),, Zr(OiPrMthd).- a Ti(OiPr).-(thd) ; ££ OI#Oi75tAl 

715 301 PZT BBB B3SPI ««• SSI" MStlO. 

& VBSI PB «3= Pb(thd)r> Zr(OIPr) 5 (thd).. 2 Ti(OiPrWthd).- a BUS OI*WBAI BUI LH2| 
711? 301 PZT ««*|7| B£> 7I»S &?mm WBtfP 1 . 

S ©SSJ 371 2!g& ^3, 3S 2 RSjOl SCH*I= S^ESMAI OBAIofe 3AIWIB BSfttOl 

3Ba aa-si aera e BSa ss© 3asw oi*iu ^ sie^ t»o. 

nau, e^sas s BS2j sfisia 3aiojb &n waispi msoa e bboi pb m?m sasta 

3AI090II SIBSPI *m RA121 atm USSW SfeP. 

asm ««oi£ -fflaiMaal!^ 7phs s^a Ai^eoich. cvo 

- - •"— * " ■ ■ '■ " «-»«_ ^g^gSj 

I (22) 

mm m 

§: 7?i «S Allife)/ ^A^4l 7li «BHWaoT7IS 3Q7q ^W{24) §CW HHfll! 7IB *|OJj 2 
St? 3«7^ «15S^7I Mffl7K28)e SfjtO. 73« 3^ 2/SE= 48*1,3^31 ® 

I SE^0jA|*B(a)S ^71 ^308 BHfllxl 7^ SHH A|iB(22)0fl *±m*Sm ^ 

afflAi^BS ±§ e*)2i aa ss«^ mMAi 7^ mm aj^@(22)°i ses raoma. 7^ 

AJif§(22)I 7^ AliBCUW ^Hig^S 7^ SHH AI>iB(22)S Et> * 

em XiSb(22)S e «tt w^sja 7h±si «chs^ «fc(33«. 33b)g mm njj ^±(3k)& 

0- i^(31b)(Hl ggSQ. Qia^°S. O. ii(31b)S- ^S(Q.) iii(31b)S CHffll 4= 21D. 
SAI SHIS ESS 7^ N;0. Ol. 0, ES 0. E= Wtt i«& EUttQ. 

7F>: S£AJ>ig(14)£ 8HJ- 01^24 7ia7l(30a, 30b)&, SHJ OI^SJ 71^7l(30a, 303)011 SSS «JU 
O ^Sl ajfll s4« i^(32)a>. 4 l 7l 7I&7I2I 71^ HHgg# CVD SH)(12)2| 7hi BW AI^B (22)01 

0 I»l7l I*T«h3 otesiiS Siae!(34)g EitfQ. 0|^M(36: Isovalve)^ ifS CHJ ttf fl 

ttafe 6HJ- oi^si sa a§aa(34) wxieich cvd gbfl(i2)°i 7^ mhh ai^s(22)§s sf m 

1 7tiSB iSotlSK «H_r 01^21 7IS7l(30a. 30b)°| UHggS m7| AJ^B(l6)0i SIS 

?aae!(44) ^ih HH«a ?aas(38)0ii ssaa. 

HH7I AliB(16)S CVO Stf(12)S^a 7^§ HH7IAI71H BUI LH2| SS^£e S S§o?E 
BE^ ITS ShU 01^21 SSBE(40)B StltfO. SIU 01^21 3«BE 40)= Tlpjf BS2* » 
E£ HHSVoi aSSO-. «1U 0I^2| BE MB(42; cold trap)S UH7I ei°! 

#of HHflaoi ams^a nH7ia ^b 7h*s »7i*t7iu §*Ajaa. shj 01&2J be bb(42)s ? 

fBM(38)2f #7ThH7| AjIb^ 33^ AH)|2| 9S1 a&(44) #0fl bHMaQ. 

S STB2J SfiAIOSOlAl, E 10S EAia U121 BOI. 23H2J 7l»7l«0f» 3»)S PZTg g?a| 7I^1?I 

71 iil}§aa. ai7i»7i= Pb s^as 7i»Ai7i= era a27i»7ie zr s^aai ti a^s tj 
&Aiab. Pb a^?a= « a^ (hmshhib behjpeljoi'M), s$ pb(thd)..£ ^Baa. zr a^a= 

ATS3B Ul^: (BSSHHIB BaUP2U0IM) Bli (014;ES«|A|), ^ Zr(OIPrMthd)t S ^?BaP. 
Ti a^»a= aa Ul^ (aM£Hrt« BaUPEUIOlM) Ul^ (0|ikES«|AI). ^ Ti(OiPrWthd). s ^ 

saa. a?a2j se = o.oimcb} lhs ef iom. ui»si*w= SL^tt^LU-M^PiJ^S 

27H2| 7I»7|7|^ E 12| BAIWOI EAiEIAia> 6 BBS 3W S^?a E^B ?I»AJ7|7I 9\ti & 

B 71^7IB A>S*hS SOI ftSB SP. B»2fi. E 400 EAia HW BOI. «HJ2J 7I»7I= Z£42| 

i^acoii so!, re a^as «usi 7iB7iT zr a^as sa^a 7i»7L ti a*ae shjsi 7i»7i) 
oi *msm asap. 

Pb a^?a= aja a^aa(48)§ mn 7i»7i(30a)oi aia bb(46)m asap. *m ssr 
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*00O(LFC)(50)= S^a2J(48) £NM UH XI El 01 SScSl^ S^ifl ajflSI 

3a» »y 52 S 3*0 HH«£I01 gS@ OH 351 »9t^U ££= S^HI S§M SAI 

Alio fb SiM H1SDH Sl(54)s Pb <smi\ SA^^EHS, LFC(56)SI- 312 = «J«(56) 

S 3l»5lM s5±»™<>t § BSD. siQ Ql£f2| ?AI 7r± ±±(90)(SW £A|g)= Pb 

S2ISI sen esaaoiVAi?^ 2rao»i *ol e? 20psi lhxi 200psi)i si wa s= s 

7mb\(3Qa., 3Db)(HI SatlH, llf S§ HIOPKaass flow controller; MFC)(62a, 62b) = J\± 3 

I Trc(SC Kb)i »« T5ia-w30a7m)(H 1 *k saao. ser oiss.ii*. safe. 

pteeS- il &s □ r *5i4¥%& Ta-fia flk"aoi si^i «s«o. s assaMotw 

5»E|2 S«SJ2! « 7^ 2£ A|±g°£ AHE|= UttEL CPrAKdegasser), «S>= IS a 
Zr 3 ffl (6». Ti 2«(66) a »I2§0H SS(68)S B*aer« MZ?\W\(Wb)W 

8«^S «4acT ^5 si= ams^Ei s4s sioists lec(?o. 72. ?4)a 

fflt="n& 78 80)© ssu «343M1 *1£E1°!01I S-SaQ. o\L\ Ol£r2| ^Al 7\± 4:i(90)(S^L^7^ EAia)= 

zr~il: ™'ai a 12SDH ssiof siaoT^i swing &=m a mwmm j\± 

1 MCH, 20psi LHXI 200psl )M fiSSSQ. 



^ »«W*k 5 500 «U Uf* 600 mi l SE AK)|2j Tils ,^.MJH7|(28)S^| OI^SQ. 

(MISAI. Pb a?ai^ R 8§2| 0.25M Pb(thd)_-S fiffi!. Zr/Ti 2?SII = R SSS| 0.060M 

Zr(0iPr)-(thd)- ♦ 0.040M Ti(OiPrWthd)- 2b R S^°J 0.020M Zr(0iPr)-(thd). * 0.080M Ti(0iPr).-(«hd)- 
P£ ^gEIH. OJ^lCHlAi, RS 8:2:12| THF: IPA:PMDETA(Oi7IAI. . HS-5J«WIES^S 1WQI2. Oli*S 
I^ll IPAbl2. HEHHIB a0flS?!MdlOrSJS PMDETAS)°S DWII8 III L[EM£}. 

IfoS rial dsri3§7iwM »rwsSi iol cimi :hob. whwb. «). « 
mSmdScigpi pmdeta eir^I 41 §Pr*ii A&'^sSftmtwi Aies asuea, bmiaioioim. 5 

Ph^a* Ai^aai zm\m »»abi * aos "sai a^9- tt ii%Wi>=» 0 l°^ff^. 

^1 i «a xi™ Al^gl SaiAKiCF. L J^S ?ISPIS ««l ^gt1= SW.S»(«W «/S= 

frljoi SW 3wT 5s#foo« ssll a 7if?ii sww ssi hhih »e« 
a ?i-a fe6i.adi esanih. 

5£ 2^ ?l2r7l(100)°1 S^EOICi. All a M 27ISPI (30a, 30b)S UEH_r= 7ltPI(100)= • DHUM 

iLll = (l02)^ ~7lWl(100)£1 iiSEin. 2MSh ^M2r ^2 ^g^^(114)^ g«.S| [WA 

i 2)1 rWTOQ. ^a5»(1M)^ [fi 1011 SiAli!. Uh2r SOI, ?S5(46, 54, 64, 66. , 68)21 J 

lhz^I "=(104) S ^S-^(108)S 5llE(104)2h ^M^(108) ^0)1 2,^ §SS .2FS«J= MS!AI(120, 

z,^ trss msaAKm j26)oiiAi strap, lawm jg2t jaj^gS^ £. u 9,W£F,-MWi 
ses-(i28)i 4 ' *"*""*' " k " ' 

Zf2f HHflS 0-D 



c 


^-tH-s^ asaoio- 

711 azrAl^iQK SHKOfl'S 1CH, s, OflSSS 1EI1, &mS ^a SjS x|y(134)s #oH 

S u 5r4 5f ^aslfl u?s^«i» aiWaSr hip e 201^ eaiow afXAiEr, as«ra 

7|Sr?l (100)21 ^e¥MAI Sf§ S£I ^§5171 ?IS}01 1^(222)01 gHflS 4= SJH W M^f Bj" 7^ 
E=K 35)S a^ *Se(104)(HI ««aO| ^#^(108)2) ^Ofl S«S £I«I^(137)3)W SS^CK ? 
(EAlsfxT slls (£ iol e!j£! uSfa^ 61a, 61b2r 3S) S&> ?r^(B) i^».tt«/SBh3r 

sei"7i38»ii 2iM HHsaan n*ra^ essj^on s«a a^? aoi.(:i36).i astKh, ^a ¥»(ii4) 

l%i^V08)2| 41(142; nedOi liT^aVSSffl W(142)2| S^OflAI S9€r= 
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£5(140)0)1 °\M g£S£^£ 4§£!0. ^g^XH(114)21 5SI08 HHXIS §££J£-2| 7)4: 

11(140)= 7l5h^ «^ 0 |j2 §Ri 0 ,Afoj g^^l £B*H<1.14)2| E= biM(144)))1XI 0I£ 
S h ck Jiejsip.. UH^SKHI^, m£?lg2i 7)4 ¥£(140)2) *a ^8(114)= 0)^*141 735)AI?IH 
lS2J(clogging)l SftHtPi ?loH PTFFS Wl^SQ. 

gAj§!^2| 7)4 §£(140)= Dl^^og g= gg¥9l< CH^£!£°£ y= o)9¥M ?>= ISS!^ 
Isll EAia ?fi 7ltf?S|<14S>JW HSttD. *R 7|SF?°!(146)£- ZM?\ S*T1 4 24= 32 

2) SIS »§S 7|i)3™g gill 71 (148)= a^Ole E= OS SSEa£ HI?*EII1. 

a^2| USES *H«(150)S PALL£^E1 a*7)^tJ 521- &0I &^3££ a47)f;tt 

§E1(T52)= giB7l(148) o)V2) I12Eg MH<150) AH3KHI UWBQ. SE1(152)= ol^gs(uo) 

sj s-* 2« (154) #011 swaa ^M^(io8)oii a*B «is*ei ^Eia, oiou a*HAi ^thsi 

MH(108, 11dm fflll«BfllAIU°£« 471*!°! H&g I!E1(152)= PAtL£^E1 a47)s^ 

22) a-oi assists a47)^*j o4>a gEia 4 sia. oi&i** hhss 7io?i(joo)oi/d §*ai 
a ss aljSi* as*>a e*> §7i ssssa gA> a miss pf=s>?« 

aSo56)(?i=eansAi- sAimjjtMi asi wall amiuxia a a^oii ^tJti- soross awss 

I Ej|E1M(158)(HI «#«*S'£ 4=gEIH §01 a 4EIM 'Wtl W^£S HPISD. 7WftA<156)= 

°f 1000(11 lhxi 3ooow sesi aa a«<M»'**i(»0B. now agsm seh pid aoi7i(EAisw sm) 

« M«(108, 110)21 SjOlE otLK d)B*lo)>il= S?H£ HHXIS SSSTCEAISW Sb)M 3gSQ. 
5}° S. 4d El Til) H&m 4= 2i= SUMS ^SSO. E 2011 EAIB 715)71(100)= 6 

?Ha ^ a*M ohu#e(io2), 13^ siie(104). ^ms(ios), t&mmwn. 

£^(156), Ie1052) f tf4B7l(:148)S ?gSO. b)2) ^01, ^g*(108) a L J^50E(1O4) 

^ kf a-ej : aj«i-s aiat). ^g^(io8)g s^m^(iio)od saf&ct asao.. cuo-ai, 
^7isj«s iaaacHorsm §eki52)2) ^7isj« g g^aoiot «t= •*a3i(«J8.)£.«wawi!0)2s 

^Ei ^gs(108m ai^SBfllAIS°£^ SI71SO. g^(108, 110)01 KF ggSOJ aSB XISECT^ 
VCR El 91) GHS AS 5Sa7f A)§a= 3101 SaS)G). 

^§AI. aiSI S^ai= 2?a¥a(114)(d»SiS)3)l= 2 - 20 mil LHS)S : mi Jfi ?'^SHU 4 J ) SI 

sia xigj)X| ^^sq. a ^'AioiioiiAi, s& ?y±w= wmn a=n. msrss, set 



as aoiati-. 

0)M5 ES 111 »^ [Stt 7)i i±(B)£¥EU 5>U W«2| gdf/gBf 7)-^= 7)^ 
E&(135)g 2^as 2*H ^XB(114) ?9|0)1 S.^:S^2S SWSKfl ^91 ^SOI h:&(144)0)l *S 

^a ^wi(ii4)£^Ei ma)S)^ aja s^so st^ss siasin «3i-.s«ra* a^a?) 7is) 
eiS *a 7H»si i46)ss .sfflecf. S7ia "sehtI ' 7iaa m^m ^gspi ^iska, ^a 

kS(144)2)^fi 715) ^(146) A)0ia Z«€ -HIBS|*CT i§7)S*KK «W«f 9 7HB ^ffll g 

i •■sa«. 5iiD5i7i w gEH*i 7it)a sss 7)^£) asa s^a s^ma sg^asw aoi 

SO. 7l5)l! S^a— 01 WW g4B7l(148)0)l «SS Q)4a USE aa (150)g MSB oi^aa. g±B 
71(148)= 7|5)E|AI a^ «!a : M 4gf2) =AI0)l OIMS SEI(152)£ a"LHS)= 2B 7|5)7|£AI 
D. SEJ-(i52) = 7|5)EIAI as ajai 012= ajai7) 7|5)7I(100)M #2)S)01 *SbH(12; E 

VDi EAIStfM dl nffjqtiO. 01 SOD. SlSSjSJ 7)^= S*T 8Hi(12)S 3^)71 01^ 
7| 5 )7I *'^(1S3)V'«jtfe!Q. g^(153)= a^a §7|7) 7|5)7|(100)£¥EI l§hH(12)£ §0|5)7il 

ajxfl ?ifi2i gsa saoixier agsjas ay (i34)s ?«ei = gsj sa ^22) 

=^011 atB OS 7|5)7| ^«^g££VE1 4fi Ha (106)°] MER gSIOil a*H 4fEHSJS£ SI2( 

oil molrpZTa ^ wo-c lhxi 220-0 ym swao. ^71 a?j aa= 7it)7i(ioo)a 4^1 7)a 
fi4:(i56)0ii aoB ir^sa »a»a ^eiai7ih aia^ ^s^m ^oiiai aati- sa)M 
iiXiWala #^#a a^ WKite. msi, ?a sa(ioe)7) si^a ss 

SE(»i soi, pzt a^?aa is ?i i?o-c lhai 220-owi sxieies tm. 

3. is pzt ie< §gsi7i «w Msaa oh b-w* uE)yic>. 5 ^ pzt ass §«o)7i ?i 
oh y^*h 5£«ia m»B4s u&yjt). a 3g ssa^ ohjhs* sta oat UE)ao. 
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pzt mmm s«spi =3*02 



S 9\ 

JHEICH 



tOO • 1000 scon 

LI / II |__ I Afl CD 1 K| ✓ I V 0 ' M LL k— ✓ I 

100 > 1000 seen 

He £AI 7h£ £^ 

20 - 200 psl 


100 - 30CD seen 

Pb(thd)* Si 

n n| . 1 M 
U.UI ~ 1 n 

Zr(OiPr)r(thd) ; fe£ 

0.01 - 1 « 

TKOiPrWthd). fe£ 

0.01 - 1 M 

Pb(thd)^ 

10 - 503 i>9/min 

LI 1 VI WJ/J 1 | 1 

10 - 500 B&g/mln 

TI/fllD»\ f*^A\ O j£» 

TICuiPrMtnd;; 

If! ~ W¥l ma/m 2 n 

SDH 

OSDffl CHiaM, m\m%\ Mi, M 
Olf* J££ iTH 

SDH V7M 

HJTA, PHDETA2I> Bge*S»/*ftt AIS 

Pb 7|&7|/DHUgE £E 

100 - 300 *C 

Zr/TI 7|»7|/DHU#E SE 

100 - 300 X 

» 51/^9 SE 

100 ~ 300 *e 

oi^ea SE 

100 - 300 X 

7I» XIXI ijOl SE 

300 - 800 X 

71 e f§E 

250 - 740 X: 

A*?JSl!E/7ii3 7373 #3 

100 - 800 mils 


0.1-100 Torr 1 

PbAZr + Tl) g# gST^JE 

1.00-1.30 

Zr/(Zr + Tl) MM g&f^E 

0.05 - 0.95 

pn mmm s«sk?i ureratt es-mi^ dhjhs^ g*i 


S Si 

?HSI0l ?i± 


pb a^ati hwspioiai se^te 

100 - 500 sccb 

Zr/Ti S027ISPIOIAI £tW 

100 - 500 scan 

SAI Phi gre? 

40 - 80 psi 


330- 700 seem 

Pb(thd) 2 feE 

0.1 - 0.5 M 

Zr(OIPrMthd); SE 

0.1 - 0.5 M 

TI(OIPrMthd); &E 

0.1 - 0.5 M 

Pb(thd). S<» 

50 - 200 eg/rain 

Zr(OIPrMthd)r 

50 - 200 fftg/min 

TKOiPrMthd)- 

50 - 200 »g/ffiin 

SDH 

0|4:»SB 3! PMOETAS* US ^§3- Ai£7f 

Pb 7ISPI/DHUSE SE 

180 - 220 X 

Zr/TI 7l»7l/0HUgE £E 

180 - 220 X I 

na/^a SE 

180 - 220 t: 

0l£g2h SE 

180 - 220 X 

?IS Y*P SE 

550 - 700 X 


14-6 


^2001-0062849 


7IB 

500 - 600 *C 

Hzm^/?m xm *n z^a? 

250 ~ 500 rails 

ism 2,^ 

1 - 10 Torr 

Pb/(zr ♦ Ti) mm 

1.00 ~ 1.20 

Zr/(Zr » Ti) gi 

0.2 - 0.7 

pzt in *it> sava mm 4; ^21 (HI 

_ £ All _ UH ^na -r 


r0 Cj-t flics AH \y\ Six J lull A1 H8-D 

£3\J SCClli 

Zr/Ti a'^tfS H27|lr7IWA|- He-B £ 

250 seem 

He 71-^ 

bU PSI 


luuu seem 

R SoOflAi U.dbM PD(thdj« HMUbIA 

I4U mgm 

R -S6QIM 0.060M Zr(OIPrfc(tM) 5 + 
0.Q4QM Ti(OiPrMthd)r 

123 mgm 

R 'SSOf/1- 0.Q20M Zr(OIPr) ; (thd)r * 
0.08PM Ti(0iPr)r(thd)^ 

53 mgm 

R SDN 

8:2:1 THF : 1 PA ; PMDETA 

Pb 7IS7I/DHUSE 

180 -c 

Zr/Ti 7I»7|/0HUHE £E 

2.10- « 

as/^s- ss. 

180 *C 

oi^enF ss 

190 *C (140 *cOilAi AHMiOlMQII 2[« HI 51!) 

71 B XI XI ¥U SE 

690 *C 

7ib ^e 

565 «c 

AHMHE/7IB XI xi zrj 

350 mils 

3 HI STH 

4 Torr 


85? £/ioooa mm 

Pb/(Zr + Ti) BB : S*MS 

1.15 

Zr/(Zr + Ti) BS.-S«f^E. 

0.30 


3FSAI, E 10D EAia drSU- ITS CVD A|.±BB .Ar'S^HM PZt BMP »S|*fe 3'*, 71 StS 3^*11 £ # 
71 7IB XI XI ¥XH &0i HHxia 71 B 6HHI PZTM "gSIAIJIE* ^2|» SIHI CVD 3 HIS ESaCh 
AKMItHIAI, Pb a^afc R 8SW-/d 0.25M Pb(thd)- £5 ?3£l= S3, Zr/Ti 3;MB = R 8S0||A| 
0.060M Zr(0iPr)r(thd) r * 0.040M Ti (OiPr)r(thd) 2 a R SSMAI 0.020M Zr'(0iPr)-(-thd) 2 ♦ 0.080M 
Ti(0iPr)r(thd)r S ^SSIJEL W7IW-AI, R£ 8:2: 12| THF : I PA : PMDETAS OWQia SOH'B UEHHH, 01.71 
A|, EBMEI«.H3l = SSeS THF01I2. OI±-£-£fl SMS IPA0IH, H.EHHIS □ MS.SSSaOrEI'.g PMDETAQI 
D. Zr/Ti aqi-JB-21 g°, Zr/Ti 2J HIS HIB5i*Pi=- 20/80 LHXI 60/40 SE2J a^lOIQK 

b was- .pzt a^ara stiffs ^ gum aaAiaos gout as a&xs pzt «*t oi^sj s 
mm a-asioi. as ui-s : s asw ^lott-Ch b feswi. 'ase -9a.s atw»oi *tw 

fli(Pb, Zr, Ti ) S^Ofl WST^ll JHfiSO. imsMai- EhSoHfl, PZT B« : 2| 38132! S*WE£ 

s^rsch se?>, e ara.&«7w fi^ a-soi firms' ss Pm-ss sis^m ais^ch zr 
a^aiffli ^s 3ia safe. Pb a T i a^aiwi &mm . isbHoo sa§Pi a on Pb a ti a^?a 
°j a maim «xi5i3i ?ith «f s£ ram* ?>s ss«# siAi^i^u xhti^q. 

b ttsn si-fl asa ci-e S^s s^a pztb-bss stts. zr ch ti^ w.ma-oi ae-a zr + tj 
a5a«Ai : zr nmn jmz^s shihi °j^h mo\m 4 sic;^ 2101a, e ss pzt bsquai zr/Ti 

HIStHi CCFB ?{& sirM WlAefe HEHMOID. 4sB«S'Btl€! Zr + Ti a^SIOil Oit!" Zr°l HI 

mm -UEKBO. ^4«e'zr * Ti s&ra b«m fte zr z«sr -uibb uekbo. £ ss'wm ?\s 

SSM-a S£i 450*c, 470* , 54CTC S 580*c°1 g^2J UEKSQ.. MA) a U^K.^OL Zr 

7\B 5SA|tf"SS5iaittl« CCRh S3rt!Q. CCErAI, S BSS 712 SlOig JQSSKA PZT B'M 

e fi.^a zr ^si 'Ai7i?i asao. itr> & wss fers pis 5s*oa sswiAiE 

PZT "BBSS ZrS|. *S .BMffSF. a^SI LH°| Zr SgS S7hA|7IX| WS- 71 B HSAfl-fel SSOfl 
Aj S-CH^Se Zr 5«# 3»S PZT BBS] .MSfifQ-. 

» SOil At ESAimS CVD Al ^OlIAi ^ShE ^Al?1 ^g°J S£g*l LHOil CVD AI^-HB 
SXISFS 2iSF BSa big* S&AI5IS &&I XUS^Ch. 79SIHIA1 SSAB^S ^ ESAO^IS 7iB 

14-7 


1=2001-0062849 


m TtmvJiu a^Ai?i?i 9\n a?a MZ*m s^Aigse*) atmm s7mjso-. 

b Bssj di is^ 7H4«a ii mswm ma. H7\m*m opiai7i= mm ^t* raoii 
q. sttt, £SAfl^ erasjt t/^aa. \-m, =sau>tsj si a a^gsi sis w 
saa. 

E 4= 37H2I 7I&7I1 ttflAia CVD AJ±g (400)1 0UAI*t= ESOIQ. CVO Al±g (400)2 2 

2t2{2| 7H§3£! 7IS7IWAI 7|&a= 311 »I21SH2= E 12* ShSSKfl B SAdlAiOflA) 
a 2*121- SMtJ ^SVgl StJtHX CVO AI:£E(400)£ Pb, Zr a TlOfl sstm s^a £±08 
S§a MW2I 7l»7l(30a, 30c, 30d)l Xft!t!Q. B 1AJ(W= 7H1SS3 7IS7I1 B^HM 
HISSH1 IDEM S^a 2|2r°J 713 gEOfl JH13S! SE 3011 HStth 

Pb a?a= sm(46)wi asaoi *ia b^eiswsji 1*11 71371 (30a)on aiaa *ia sif 

JIOPKLFC; 50)= aiM a#£r2!(48) £0i HHflSO) 7I37|£ «**= B^a *ia2| fllOitJD. 

@M(52)= 5t)M £011 HHWaCH IStf 01 2if?l »9SWU E= B^M Sii §*l 

Aiaa. Pb SIM ¥7tftH3l. XDlSm 21(54)S Pb ai3r ftArtJ «aS, LFC(56)a = 1M(58) 

2r sim 71371 on sa^i^as siaa. saj*w, zr s;?a= sscswoo asaoi lfc(?4) a * 

2= 1*2(80)1 1*1 7l37l(30c)08 SiaD. 028W S1(54)E LFC(56)a «25 S«(58)l 1*1 

7i»?i(30c)oii siaa. ti s?a= ssg(6?)(m a saw lfcc® a as* isoni ft; 

7l37l(30d)M SgaCJ. H3§DH SI (54)= LFC(56)a a M (58)1 1*1 71371 (30d)0fl sia 

Q. 71371 (30c, 30d)= 71371 (30a, 30b)2| 2° Of! £ia HKr HOI SAftl- ^£¥1(60, 61, 62, 63) 
1 SatO. SHJ 0l£2| *AJ J\± ±±(90)(*KJ EAJS)= Pb, Zr a TI 2!2r Sffl SIM 231Q 
01 ^AI7fc£ 3^(001 101, 2f 20psi LHX1 200psi)l 31 UI2J S^a SE= gDH^aOfl gPftHX 
CVD A|£B (400)21 Sfgg £ga CVO AJ±g(1O)0i SAmCf. 

H @22| HUTSltt 1AI01I1 §3tt2I*l&, S if^2| Cfl ^A|0fl= g »S2| 7|g flX|e£?a 
27m S BfgM 2|*|, Ail SS fi£(Pb, Zr, Tl)0i SJtttt 3«ftlOI THdl 4= 2iH, Pb, Zr 3 

Ti s^aoji sms^u siei ^issei xm*F= ^21 «M=i+a Eia<ytr(PZT) n°j 
sm^i^ssri ^tis 4= sia. at!-, #?is> e asoi 21*1, §&m?e, aim a xie § 

tmilf ^2J5j a^fl^e e^AIH 4 24= 5S1 ««t». 

s^s 1. sa±i^«s ssa *hj 01^21 ?m?m &~ mwggM shkhaj 7is sou xi== 
i»a aei+kr(pzT) sn ««r a«iM sioi/j, 

a) U Uli (PMEKH1 flEHJaSUIOlM), ti\± (ESMEHH1 aEHJQaUlOlg) H|£ (Oli = 
SSiAl) a EIS- Bli (EflESHHIl «EHJia2L0O|g) bli (0|£=S^A|)1 ?I»AI?I= 

b) 7|»a U Ul± (ESMEHHH ttEHJCI2UjOIM), Ul± (ESMSHHIl aEHfla2UI0IM) ti\± 

(6i£=s^Ai) a a a uii (aseHHii «ehjid2uioim) bii± <oii=e^Ai)i m\ am lhs e 

2J*r= B7B1 5«Sfe »a . 

2. l«HM 210IAJ, 
^71 Pb(thd),. Zr(OiPrWthd).- a Ti(OiPr).(thd), = SHJ2| 7133= 

«W 3. a 1V0I 2101 M. 

&?\ Pb(thd)-, Zr(OiPr) ; (thd) ; a Ti (OiPr)-(thd)- = AH 7H2J ^gs<2J 7ia7llWA| ^asj^S 71 SSI 
= »BI. 

g?tf 4. a WOt SUM. 

^71 Pb(thd).,= »l 17l»7IOilAJ 715^11, ^71 Zr(OiPr).(thd).- 2 TI(0iPr) ; (tM)- = «l 27ISr7IMAI 

7iaa= <am. 

^71 Pb(thd)-. ZrCOIPrMthdfc a Ti(0iPr).(thd)- = S0H2f ttW 7l»a= 
fi?tT6. 1 ItKH 2(0iAl, 

°7is ±MaoiM-ae! mum.. ?ooii a W121 ni£i^Ei aeia skj 01^21 twig 
2f Mgesosciofsj a SEHHsaoflioflUMaora^s^Ei ^eia *hj 01^21 ^7ia£ oi^chs §qh 

2f«W £71 Pb(thd)., Zr(OiPr) ; (thd). a TI(OiPr),(thd). 7f 7|SKI= Sftt. 
£71 Pb(thd)-, Zr(OIPr).-(thd). a Ti(OiPr)-(thd) ; = 

i) aMa*wiEss&(W). 
m) oiissg si(ipa), a 
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Hi) SEHHHPM^OilLOMaora(PMIETA) m S£iSf= gW2* WH 7|SfEI= SB. 
§^»t» 8. 391 TSrtfl 21CHAI . 

#71 THF EH #71 IPA CH #71 PMDETA2J H|#g Sf 8:2:15! SB. 

g:?*J 9. 391 1SHHI 2MMAI, 

#71 Zr(OIPrWtM); * Ti(0iPr)_-(thd) ? = 

i) Sf 0.06H Zr(OiPr).-{thd)- 2 sf 0.04M Tl (OiPr)-(thd)- : 3! 

ii) 2f 0.02M 2r(0IPr)j(thd). 3! Sf 0.08M Ti(OiPr) ; (thd)- # 2€JS1= »BS. 

g^tr io. a itKw sichaj, 

#71 Pb(thd) ; . Zr(OiPr) ; (thd) ; a Ti(01Pr) ; (thd). 5= 9f 0.01M LHXI 10M2J g&Eg SB. 
tfWH. a 14KM SiOlAJ, 

#71 Pb(thd).. Zr(0lPr)_.(thd) ; 31 Tl(OiPr)-(thd). 5= 2f 0.1M LH73 0.5K2I ?T= SB . 

g:?*tf 12. JS 1«£KHI StCHAt, 

c) #71 7I&S Pb(thd)., ZKOiPrMtM)- SI Ti(OiPr) ; (thd)t ft #71 CVO gtHi #gAI3l7l 916101 t\ 
U 0|#2| 7I»7I LH£ SBT7^S E£JAI?I= 9781 □ 2£!Sf= SB. 
g?© 13. a vm 2UHAI, 

c) #71 7139 Pb(thd) ; , Zr(OiPr)-(thd). 3! Ti(OiPrMthd). ft #71 CVD gtf LHi ££JSf= §2t # 
71 CVD gtH LHi SaA|?IS BTflM Q 2Stt>= SB. 

gq*& M. a \%m aow. 

#71 Pb(thd)., Zr-(OiPr)_.(thd); SJ Ti(OiPr) ; (thd) ; ft SHJ 01 #2) 71371011 AJ Sf 100X LH7Q Sf 300X 

21 ssooai 7iaa= ss. 

g^?© 15. *S I^KHI SiGHAj. 

#71 Pb(thd)-. Zr(OIPr)-(thd}b 3! TKOlPr^thd).- £ SHJ- 0I#2J 7I37I011A1 Sf 180*c LHXI Sf 220*c 

E2i ssEMAi 7iaa= ss . 

g:?& 16. 7$ ItfM S!OiA", 

#71 71521 S£*= g*T S§ SSTSf 25CTC LHXI Sf 750*021 g'£S 8*1H= SB. 
g*S 17. 39J \%W 2101 A), 

#71 7I552J gEJr S*r 5g Sf 500*C LHXI Sf 600*c2| S£S £733 = SB. 

18. SI ItJOl 2101AL 
#71 gH|21 3«j ; S Sf 0.1 ii LRX1 Sf 100 iii SB. 
g^« 19. *1 \%W SiOlAL 

#71 gtf2| 2J«*iS Sf 1 ii LHXl Sf 10 iii SX1EI= SB. 
20. » 1SJ08 SiCHAi, 

#71 StH LHOflA) 71^ t#HH7l2|- 715 AJXI ^Jffl AHJI2J 713= lOOails L«A| Sf 800mils £! SB. 
8^ 21. 715 #011 3qS5<*3 Eia^(PZT) gll «S6I-7I *l« S»M SfOJAl, 

a) 7Fi S1« AliyHf 715 XlXlaie CVO gbH2f, 

b) #71 CVD StHSJ 7fi MHH AlitltHl Sffli§4j2i 3g£li2 ZfZfOI «10|7I1 ZfZf 51fSfe 
SVU 01 #2) 7IS17I21, 

c) #71 CVD gtflS- 7i± BUH Al^BOfl S»4:g#oS 3SS ^i7fi i^2f. 

d) »HJ 01 #2| 7|fif7IOB ^ai4:SiJ«i 3333- Pb(thd) ; , Zr(OIPrMthd). S Ti(OIPr).(thd)- »i 
qigSTjL #71 Pb(thd) ; > Zr(OiPr).-(thd)- a Tl(01Pr) ; (thd)- #71 7ISJ7I LHOfAjSI Sf 100*c tHAI 
Sf 300*c21 7|S* eSHAL 7IHSJ& SHJ 0I#2| s:?fl| ±ift S«Sfe §«. 

8^ 22. 391 21SKH1 SiOiAl. 

Zf2f2J #71 ££ 3910171^ 7I» SSft Sf 180*c LHTq Sf 220*cS aCHSfe 3*1. 
S^» 23. SI 2ttKHl SKHAJ. 

2f-2f2J #71 SHJ 0I#2| 7I&7IS W& 7f^§ 7fi SttSfe S«. 

gq^tf 24. 39 2 moil SlCHAi. 
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gj\ Pb(thd)-S^«l ±±= HI l§lf S§ HI 01 71 M 1*8 #71 HI 17l»7IOfl £ Aligns 3§SH, 
#71 Zr(OIPrWthd) ; a TI(OIPr) ; (thd)_- S^M HI 2§?f HI0|7I# #«S #71 HI 27IS7IWI 

S^fT 25. HI 2l%f08 SlCMAi, 

e) #71 sai oi#ei 7i»7iw sai^n^ss s§a sm oi#si gun ±±m a sssi= #«. 

2fi. gbH LH2J 7IB #M PZT gg£ SSSPI «4t> 7ISf71S£t S^JflW 210) AJ, 

a) Pb(thd)-. 

b) Zr(OIPr)_-(thd): 

c) TI(OIPrMthd).-, a 

d) SDH! ZmVE S^H. 

27. hi 2mm 2101 Al, 

#71 Pb(thd).-, Zr(OIPr) ; (thd)_- 3 Ti(OiPr).(thd)_- £ 2f O.OIM IX7\ Sf I0M2I gfe£! 3J= 2?*0. 
g^?tf 28. HI 261.4)11 2101 M. 

#71 Pb(thd)-, Zr(OIPr).-(thd)- a TKOiPr)-(thd)- & 0.1M IHXI 2f 0.5M°1 m&SL% »£ S^SO. 

S^S 29. HI 26I.KHI 2101 Al. 

#71 Zr(OIPr).(thd) r a Ti(OIPr)-(thd) ; £ 

I) 2f 0.06H ZrCOIPrJ^thd).. a 2f 0.04M TI(OiPr) ; (thd), : a 

il) 2f 0.02M Zr(OIPr)_-(thd) r a ^ 0.08H Ti(OiPr)_-(thd) r # 5S*I£ 2^?H1. 

30. HI 2mm 2101 Ad. 
#71 gOH= 

I) EmetfHDIESSSKW), 
ii) Ol^SSi Sfg(IPA), a 

Hi) SEHWi!DMHMUS£JOe!(PMDETA)g S«SI£ B^M. 

31. HI 30*KHi 2101 Al. 

#71 THF 01 #71 IPA CH #71 PMDETA 2| HIS 2f 8:2:1 2! S?M. 
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Zr/Zr*-TiM 

OQ 0000 9 Op 

o ^* N w A ui cn bo o 
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